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We can’t predict where these will go. 



GLOBAL

CIRCULATION



https://www.youtube.com/watch?v=esgHkglhG-U

https://www.youtube.com/watch?v=esgHkglhG-U


LONG RANGE ASIAN AEROSOL TRANSPORT

• Mostly desert dust (Gobi, Takla Makan, Badain Juran)

• Annual import of Asian aerosols to N. America ~ 64 Tg (Yu et al. 2012)



MT. BACHELOR OBSERVATORY
2.8 km above sea level
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Asian Long Range Transport independently derived from:
1. Sampling location, season (prevailing free 

tropospheric westerlies; subsiding oceanic fronts)
2. Meteorological data (NOAA HYSPLIT)
3. Satellite data (NAAPS model)
4. Aged aerosols (enhancements & correlations)
5. Plume chemistry (composition & correlations)
6. Microbial biogeography (species)
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Pacific Ocean
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Bacillus endophyticus, Bacillus subtilis, Bacillus sp. 

class Eurotiomycetes and Penicillium sp.



Global atmospheric transport of microbes happens

Global atmospheric transport of microbes is very likely

What can we do about it on Mars? Not sure, but we can improve 
our understanding of atmospheric survival



NASA BALLOON PROGRAM http://www.csbf.nasa.gov/

http://www.csbf.nasa.gov/


Earth’s stratosphere features environmental conditions similar to the surface of Mars: extreme dryness, 
cold, radiation, and ultralow pressure. Our payload (E-MIST) has 4 independently rotating skewers that 
will hold known-quantities of spore-forming bacteria that were previously isolated from spacecraft 
assembly facilities. We know these microbes are traveling to Mars on NASA spacecraft; will they survive 
once reaching the Red Planet?

EXPOSING MICROORGANISMS IN THE STRATOSPHERE (E-MIST)

http://www.csbf.nasa.gov/
http://www.csbf.nasa.gov/








Face- Up Coupons

Inverted Coupon

Negative Control

We can (and should) expose anything and everything that has been isolated 
from a spacecraft environment.  
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